IMAGE DECODING APPARATUS, SEMICONDUCTOR DEVICE, 
AND IMAGE DECODING METHOD 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an image decoding apparatus, capable of 
simultaneously outputting images with different image formats, a semiconductor device, 
and an image decoding method. 

Background Art 

Recently, two moving image coding standards called MPEG (Moving Picture 
Expert Group) have been practically used as the moving image coding systems; one is 
MPEG 1 (Intemational Electric Communication union ITU-T Recommendation H. 261), 
which is a standard for moving image and storage media and the other is MPEG 2 
(ITU-T Recommendation H. 262), which corresponds to a standard for higher image 
quality and high speed coding. Among these standards, the MPEG 2 has been widely 
noticed as a media integrated moving image coding standard in joint operations of the 
fields of commimication, accumulation, broadcasting, and computer. MPEG 2 provides 
the image quality of present television system such as the present NTSC system with an 
information amount of 4 to 9 megabits, and provides the image quality of HDTV (high 
resolution television) with an amount of information of 1 5 to 30 megabits. An 
explanation is provided below of MPEG 1 and MPEG 2 referred to as a whole as 
MPEG. 




Fig. 6 is a block diagram showing the structure of the conventional image 
decoding apparatus, wherein the input coded data correspond to coded bit stream in the 
form of the above MPEG. As shown in Fig. 6, the conventional image decoding 
apparatus comprises a coded data decoding portion 3 1 and an extemal memory portion 
12. 

In the above-mentioned coded data decoding portion 3 1 , reference numeral 1 
denotes an MPEG decoding portion for storing the decoded data temporarily, 
corresponding to the image data obtained by decoding the coded data in an extemal 
memory portion 12, and reference numeral 2 denotes a decoded data reading portion for 
outputting as the decoded data signal Bl after reading the decoded data from the extemal 
memory portion B 1 based on the image output sequence in response to the decoded data 
request signal Rl. Reference numeral 3 denotes an image format converting portion 
for generating and outputting the image after converting input decoded data signals Bl 
to a prescribed image format, and reference numeral 4 denotes an image synchronizing 
signal generating portion for generating and outputting a horizontal image synchronizing 
signal (not shown in Fig. 6) and vertical image synchronizing signal Al, which 
corresponds to the image format to be converted by the image format converting portion 
3. 

The above-described conventional image decoding apparatus generates an image 
data by decoding coded data input from the MPEG decoding portion 1 and outputs the 
image after converting the image data into the image data of a prescribed image format 
by the image format converting portion 3. The image format converting portion 3 
synchronizes the horizontal image synchronizing signals generated by the image 
synchronizing signal generating portion 4 and the image output to the vertical image 
synchronizing signal A. 



However, the above-described conventional image decoding apparatus is not 
capable of decoding input coded data and simultaneously outputting images prepared by 
various image formats. 

SUMMARY OF THE INVENTION 

The present invention is carried out to solve the above-described problems. The 
objects of the present invention are therefore to provide an image decoding apparatus, 
capable of simultaneously outputting images prepared in various formats, a 
semiconductor device, and an image decoding method. 

The first aspect of the present invention provides an image decoding apparatus, 
provided with a decoding device, which decodes the inputting coded data of an image 
for generating an image data, comprising: first to N-th (N is an integer more than 2) 
image format conversion devices for generating and outputting first to N-th images after 
converting said image data into predetermined image formats. 

The second aspect of the present invention provides an image decoding apparatus 
comprising: first to N-th decoding devices which convert input first to N-th image coded 
data for generating and outputting a first to an N-th image data by decoding said first to 
N-th image coded data; and first to N-th image format conversion devices for generating 
and outputting a first and an N-th image data by converting any of said image data 
among said first to N-th image data into respective predetermined image formats. 

According to the third aspect, in an image decoding apparatus according to the 
second aspect, the image decoding apparatus comprises a distribution control apparatus 
for distributing any of image data among first to n-th image data respectively to the first 
to the N-th image format conversion devices, in response to a request of said first to N-th 
image format conversion device. 



According to the fourth aspect, in an image decoding apparatus according to the 
second aspect, at least one of said first to N-th image coded data is input through a PCI 
(Peripheral Component hiterconnect) bus. 

According to the fifth aspect, in an image decoding apparatus according to the first 
aspect, the image decoding apparatus comprises: an image synchronizing signal 
generation device for generating and outputting a first vertical image synchronizing 
signal used for outputting said image by any one of the image format conversion devices 
among said first to N-th image format conversion devices; and first to M-th (M: an 
integer which equals N-1) image synchronizing signal generating and synchronization 
adjusting devices for generating and outputting second to N-th vertical image 
synchronizing signals respectively in synchronism wdth said first vertical image 
synchronizing signal by said image format conversion devices other than said any one of 
image format conversion device. 

According to the sixth aspect, in an image decoding apparatus according to the 
fifth aspect, said first to M-th image synchronizing signal generating and 
synchronization adjusting devices comprise: a counter for generating any one of said 
second to N-th vertical image synchronizing signals generated and output respectively 
by said first to M-th image synchronizing signal generating and synchronization 
adjusting devices; and a counter control device for controlling the operation of said 
counter based on said first vertical image synchronizing signal. 

According to the seventh aspect, in an image decoding device according to the 
first aspect, wherein at least one of said image format conversion devices among said 
first to N-th image format conversion devices generates an image converted into a 
format composed of 1920 pixels in the horizontal direction and 1080 lines in the vertical 
direction, and at least one of said image format conversion devices generates an image 
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converted into a format composed of 720 pixels in the horizontal direction and 480 lines 
in the vertical direction. 

According to the eighth aspect, in an image decoding apparatus according to the 
second aspect, at least one of ^aid decoding device and said first to N-th image format 
5 conversion devices are formed on the same semiconductor integrated circuit substrate. 

According to the ninth aspect, the present invention provides a semiconductor 
device comprising: a decoding device for generating an image data by decoding an 
inputting image coded data, and for storing the thus generated image data in an 
externally-installed memory device; a decoded data reading device for reading said 

10 image data stored in said memory device in response to an inputting decoded data 
request signal and for outputting as the decoded data; an image synchronizing signal 
generation device for generating and outputting a first horizontal image synchronizing 
signal and a first vertical image synchronization; an image synchronizing signal 
generating and synchronization adjusting device for generating and outputting a second 

15 horizontal image synchronizing signal and a second vertical image synchronizing signal, 
which is synchronized with said first vertical image synchronizing signal; 

a first image format conversion device for generating a first image by converting 
said inputting decoded data signal into a predetermined image format, and for outputting 
said first image after synchronizing with said first horizontal image synchronizing signal 

20 and said first vertical image synchronizing signal; and a second image format conversion 
device for generating a second image by converting said inputting decoded data signal 
into a predetermined image format, and for outputting said second image after 
synchronizing with said second horizontal image synchronizing signal and said second 
vertical image synchronizing signal. 

25 The present invention provides a semiconductor device comprising: a first 
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decoding device for generating a first image data by decoding an inputting first image 
coded data and for storing the generated first image data in an externally-installed 
memory device; a second decoding device for generating a second image data by 
decoding an inputting second image coded data, and for storing the generated second 
5 image data in an externally-installed memory device; a decoded data reading device for 
reading said first or second image data stored in said memory device in response to an 
inputting first decoded data request signal and for reading said first or second image data 
stored in said memory device in response to an inputting second decoded data request 
signal and for outputting a multiplexed decoded data prepared by multiplexing said first 

10 or second image data; a distribution control device for distributing said multiplexed 
decoded signal to a first decoded data signal corresponding to said first decoded data 
request signal and a second decoded data signal corresponding to said second decoded 
data request signal; an image synchronizing signal generation device for generating a 
first horizontal image synchronizing signal and a first vertical image synchronizing 

15 signal; an image synchronizing signal generating and synchronization adjusting device 
for generating and outputting a second horizontal image synchronizing signal and a 
second vertical image sjoichronizing signal; a first image format conversion device, 
which outputs a first decoded data request signal for generating a first image by 
converting said inputting decoded data signal into a predetermined image format and for 

20 outputting said first image after synchronizing with said first horizontal image 

synchronizing signal and said first vertic£il image synchronizing signal; and a second 
image format conversion device which outputs a second decoded data signal for 
generating a second image by converting said inputting decoded data signal into a 
predetermined image format, and for outputting said second image afl:er synchronizing 

25 with said second horizontal image synchronizing signal and said second vertical image 



synchronizing signal. 

According to the eleventh aspect, in a semiconductor device according to the tenth 
aspect, at least said decoding device, said image synchronizing signal generating device, 
said image synchronizing signal generating and synchronization adjusting device, said 
image format conversion device, and said second image format conversion device are 
formed on a semiconductor integrated circuit substrate. 

According to the twelfth aspect, in an image decoding method for decoding an 
inputting image coded data and for generating an image data comprises the steps of: 
generating a first horizontal image synchronizing signal and a first vertical image 
synchronizing signal; generating a second horizontal image synchronizing signal and a 
second vertical image synchronizing signal which is synchronized with said first vertical 
image synchronizing signal; generating a first image by converting said image data into 
a predetermined image format and outputting the generated first image after 
synchronizing said first image with said first horizontal image synchronizing signal and 
with said first vertical image synchronizing signal; and generating a second image by 
converting said image data into a predetermined image format and outputting the 
generated second image after synchronizing said second image with said second 
horizontal image synchronizing signal and with said second vertical image 
^ synchronizing signal. 

The present invention provides an image decoding method comprising: 
generating a first image data by decoding an input first image coded data; 
generating a second image data by decoding an input second image coded data; 
controlling the distribution of said first and second image data to their request sources; 
generating a first horizontal image synchronizing signal and a first vertical image 
synchronizing signal; generating a second horizontal image synchronizing signal and a 
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second vertical image synchronizing signal synchronized with said first vertical image 
synchronizing signal; generating a first image fi'om said requested first image data by 
converting into a predetermined image format and outputting said first image after 
synchronizing said first image with said first horizontal image synchronizing signal and 
said first vertical image synchronizing signal; and generating a second image fi-om said 
requested second image data by converting into a predetermined image format and 
outputting said second image after synchronizing said second image with said second 
horizontal image synchronizing signal and said second vertical image synchronizing 
signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram showing the structure of the image decoding apparatus 

according to the first embodiment of the present invention. 

Fig. 2 is a flow chart for explaining an operation for generating the image 

synchronizing signal and the image synchronization adjustment portion 5 shown in 

Fig. 1. 

Fig. 3 is a block diagram showing the structure of the image decoding apparatus 
according to the second embodiment of the present invention. 

Fig. 4 is a first waveform diagram for explaining the operation the decoded data 
reading portion 22 shown in Fig. 3. 

Fig. 5 is a second waveform diagram for explaining the operation of the decoded 
data reading portion shown in Fig. 3. 

Fig. 6 is a block diagram showing the structure of the conventional image 
decoding apparatus. 
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DETAILED DESCRIPTION OF THE INVENTION 
Hereinafter, embodiments of the present invention are described with reference to 
the attached figures. 

Fig. 1 is a block diagram showing the structure of the image decoding apparatus 
5 according to the first embodiment of the present invention. The image decoding 

apparatus shown in Fig. 1 according to the first embodiment of the present invention is 
constituted by a coded data decoding portion 1 1 and an extemal writable memory device 
12, such as a random access memory. 

X 3 In the coded data decoding portion 1 1 shown in Fig. 1, reference nvimeral 1 

•t- ~ 

"hi 

Crl 10 denotes an MPEG decoding portion, which includes a variable length decoding portion, 
an inverse quantization portion, an inverse discrete cosine converting portion, and a 

: Ft; 

^ ' moving compensation prediction portion, for generating image data by decoding the 

£3 

12 input coded data, and for temporarily storing the thus generated image data (hereinafter, 

Iq called the decoded data) in an extemal memory portion 12, reference numeral 2 denotes 

'^^ 15 a decoded data reading portion for reading the decoded data from the extemal memory 
portion 12 and for outputting the thus read decoded data as the decoded data signals Bl . 
The reference numeral 3-1 denotes a first image format converting portion for 
converting the decoded data signals Bl input from the decoded data reading portion 2 
and outputting a first image data in response to the decoded data request signal Bl, and 
20 reference numeral 3-2 denotes a second image format converting portion for converting 
the decoded data signals B 1 input from the decoded data reading portion 2 and 
outputting a second image data. Furthermore, the reference numeral 4 denotes an 
image synchronizing signal generating portion for generating and outputting a first 
horizontal image synchronizing signal (not shown in fig. 1) corresponding to the image 
25 format converted by the first image format converting portion 3-1 and a first vertical 
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image synchronizing signal Al, and reference numeral 5 denotes an image 
synchronizing signal generating and synchronizing adjusting portion for generating and 
outputting a second horizontal image synchronizing signal (not shown in Fig. 1) 
corresponding to the image format converted by the second image format converting 
portion 3-2 and for generating a second vertical image synchronizing signal A2 in 
synchronization with, and at the same phase as the first vertical image synchronizing 
signal Al input from the image synchronizing signal generating portion 4. 

It is noted that the above-described coded data represents the image data in the 
form of a coded bit stream of the MPEG format, corresponding to data transmitted by 
digital broadcasting such as Broadcast Satellite or data read from a digital storage 
medium. 

It is also noted that the above described prescribed image format designates, for 
example, a format called 1080 i format, composed of 1920 pixels in the horizontal 
direction and 1080 lines in the vertical direction, or a format called a 480 i format 
composed of 720 pixels in the horizontal direction and 480 lines in the vertical direction, 
and the format can be changed at any time. 

It is further noted that the above described coded data decoding portion is 
constituted by a single semiconductor device. 

Next, the operation of the above-mentioned first embodiment is described below. 
The input coded data is temporarily stored in the extemal memory portion 12 as the 
decoded image data after being decoded. Then, the decoded data reading portion 2 
reads the decoded data from the extemal memory portion 12 based on the sequence of 
the image output and outputs as the decoded data signals Bl, when a decoded data 
request signal Rl is input from the first image format converting portion 3-1. 

Subsequently, the first image format converting portion 3-1 converts the format of 
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the decoded data signals Bl input from the decoded data reading portion 2 into, for 
example, the image prepared by the 1080 i format. The image after being subjected to 
the format conversion to the 1080 i format is output as the first image, which is 
synchronized with the first vertical image synchronizing signal Al, input from the image 
synchronizing signal generating portion 4, and the first horizontal image synchronizing 
signal. The first image format converting portion 3-1 generates and outputs the 
decoding data request signal Rl based on the first vertical image synchronizing signal 
Al input from the image synchronizing signal generating portion. 

On the other hand, the second image format converting portion 3-2 converts the 
input decoded data signal Bl into the image of, for example, a 480 i format image. 
This converted 480 i format image is output as the second image output, which is 
synchronized with the second vertical image synchronized signal A2, output from the 
image synchronizing signal generating and synchronization adjusting portion 5, and the 
second horizontal image synchronizing signals. 

The image synchronizing signal generating portion 4 possesses a counter for the 
first vertical image synchronizing signal and a counter for the first horizontal image 
synchronizing signal, and both counters are operated by a standard clock (a dot clock) 
used for displaying an image of the image format converted by the first image format 
converting portion 3-1 and respective image synchronizing signals are generated by 
setting the count values of both counters to values corresponding to the image format of 
the first image output. 

The image synchronizing signal generating and synchronization adjusting portion 
5 possesses, similar to the image synchronizing signal generating portion 4, a counter for 
the second vertical image synchronizing signal and a counter for the second horizontal 
image synchronizing signal, and both counters are operated by a standard clock (a dot 
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clock) used for displaying an image of the image fomiat converted by the second image 
format converting portion 3-2 and respective image synchronizing signals are generated 
by setting the count values of both counters to values corresponding to the image format 
of the second image output. It is noted that the counter for the second vertical image 
synchronizing signals, which is possessed by the image synchronizing signal generating 
and synchronization adjusting portion 5 is adjusted and synchronized such that it 
generates the second vertical image synchronizing signal A2 at the same phase as the 
input first vertical image synchronizing signal Al. 

It is noted that the first vertical image s5mchronizing signal Al and the second 
vertical image synchronizing signal A2 are generated in the same cycles. For example, 
in the 1080 i format in the NTSC system and the 480 i format, the frequency of each 
vertical image synchronizing signal is 60Hz. 

It is also noted that the above-mentioned standard clock for the 1080 i format is 
(74.25^ 1.001) MHz, and the standard clock for the 480 i format is 13.5 MHz. 

Fig. 2 shows a flow-chart of an adjustment operation, carried out in the image 
synchronizing signal generating and synchronization adjusting portion 5, for 
synchronizing the counter for the second vertical image synchronizing signal with the 
first vertical image synchronizing signal Al . Referring now to Fig. 2, the operation for 
outputting the second vertical image synchronizing signal A2 synchronized with and at 
the same phase as that of the first vertical image synchronizing signal Al is described. 

First, when the image decoding apparatus is initialized, or when at least one of the 
image formats, being converted by the first image format converting portion 3-1 or the 
second image format converting portion 3-2, is converted, the CPU (Central Processing 
Unit) not shown in Fig. 1 sets the synchronizing flag, which is provided with the image 
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synchronizing signal generation, synchronization adjustment portion 5 (step 111). 

Subsequently, when the synchronizing flag is set by the CPU, the image 
synchronizing signal generating and synchronization adjusting portion 5 stops the 
coimter for the second vertical image synchronizing signals (step 1 12). 
5 Subsequently, the image synchronizing signal generating and synchronization 

adjusting portion 5 monitors whether or not the first vertical image synchronizing signal 
Al, which is input from the image synchronizing signal generating portion, is generated 
(step 113). 

1'i Subsequently, when the inputting first vertical image synchronizing signal Al is 

'Si 

f fi 10 generated (when the result of monitoring in step 1 13 is "YES"), the image synchronizing 
'-''■4 signal generating and synchronization adjusting portion 5 sets the count value of the 

- , c 

in counter for the second vertical image synchronizing signal to the vertical image 

^3 synchronizing signal generation setting value corresponding to the image format of the 

IZ second image output, and starts the counting operation of the counter for the second 

15 vertical image synchronizing signal (step 114). 

Subsequently, the image synchronizing signal generating and synchronization 
adjusting portion 5 resets the synchronization flag (step 115). 

It is noted that the above-mentioned vertical image synchronizing signal 
generation setting value means the value determined depending on the image format of 
20 the second image output such that the second vertical image synchronizing signal A2 is 
generated at the same phase as the first vertical image synchronizing signal Al. 

As described above, the counter for the second vertical image synchronizing 
signal synchronized with the first vertical image synchronizing signal Al generates the 
second vertical image synchronizing signal A2 adjusted at the same phase as the first 
25 vertical image synchronizing signal Al. Accordingly, the decoded data Bl output from 
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the decoded data reading portion 2 is output after being read from the external memory 
portion in accordance with the decoded data request signal Rl generated based on the 
first vertical image synchronizing signal Al, and is also output synchronously with the 
second vertical image synchronizing signal A2. As a result, the second image format 
5 converting portion 3-2 outputs the image after being subjected to the image format 
conversion. 

Next, Fig. 3 is a block diagram showing the structure of the image decoding 
apparatus according to the second embodiment of the present invention. Below, the 

f ^ 

□ structure and operation of the second embodiment, which differs from the first 

]4 

10 embodiment, is described with reference to Fig. 3. 

U 

As shown in Fig. 3, the coded data decoding portion 21 comprises first and second 
" ^ MPEG decoding portions which decode inputting first and second coded data to first and 

a 

■= ^ 

12 second decoded data and store these data in the extemal memory portion, and a 

fQ distribution portion 23 which distributes inputting multiplexing decoding data B2 in 

:U 15 response to the distribution selection signal SEL input from the decoded data reading 

portion 22 into the first and second image format converting portions 3-1 and 3-2 as two 
decoded data Dl and D2. 

Here, the second image format converting portion 3-2 generates and outputs the 
decoded data request signal R2 based on the second vertical image synchronizing signal 
20 A2, which is input from the image synchronizing signal generating and synchronization 
adjusting portion 5. Similar to the first embodiment, the first vertical image 
synchronizing signal Al and the second vertical image synchronizing signal A2 are 
generated at the same phase synchronously with each other. Similarly, in response to 
the inputting decoded data request signal R2, the first and second decoding data, whose 
25 image formats are to be converted, are read from the extemal memory portion 3-2. 
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Subsequently, in response to the inputting decoded data request signal Rl, the 
decoded data reading portion 22 reads the first or second decoded data, which are to be 
subjected to the format conversion by the first image format converting portion 3-1, 
fi"om the external memory portion 12. Similarly, in response to the inputting decoded 
data request signal R2, the decoded data reading portion 22 reads the first or second 
decoded data, which are to be subjected to the format conversion by the second image 
format converting portion 3-2, ft-om the extemal memory portion 12. 

Subsequently, the decoded data reading portion 22 multiplexes the first and the 
second decoded data which have been requested by the first and the second image 
format converting portion 3-1 and 3-2 and outputs the multiplexed decoded data signal 
B2. The decoded data reading portion 22 also generates and outputs a distribution 
selection signal SEL, which instructs distributing addresses for distributing the first and 
second decoded data, multiplexed with the outputting multiplexed decoded data signal 
B2, based on the decoded data request signals Rl and R2. 

Subsequently, based on the distribution selection signal SEL output ft-om this 
decoded data reading portion 22, the distributing portion 23 distributes the first and 
second decoded data as the first and second data signals Dl and D2 to the first and 
second image format converting portions 3-1 and 3-2. 

It is noted that the above described first coded data means coded bit stream image 
data in the MPEG format which is distributed by BS digital broadcasting and the like, 
and the second coded data means an image data coded bit stream image data in MPEG 
format which is read fi-om a digital storage medium such as a DVD connected through a 
bus such as a PCI (Peripheral Component Interconnect). 

Furthermore, the above-mentioned coded data decoding portion 21 is constituted as 
one single semiconductor device. 
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Fig. 4 is a diagram showing an example of the wavefomis of the decoded data 
signal B2, with which the first or second decoded data to be distributed to the first or the 
second image format converting portions 3-1 and 3-2 by the above-described decoded 
data reading portion 22 is multiplexed. 

The waveforms shown in Fig. 4A and 4B show the first and second vertical image 
synchronizing signals Al and A2 to be input into the first and second image format 
converting portions 3-1 and 3-2, and, similar to the first embodiment, these first and 
second vertical image synchronizing signals are generated in synchronization with each 
other and in phase with each other. Fig. 4C shows the multiplexed decoded data signal 
B2. 

In the multiplexed decoded data signal B2, dl and d2 are first and second filter 
parameters requested respectively by the first and second image format converting 
portions 3-1 and 3-2. These first and second filter parameters dlO and d20 are 
parameters used for converting the image into an image format stored previously in the 
external memory portion 12, and when the image decoding apparatus is initialized, or in 
accordance with the modification of the image format executed by the first image format 
converting portion 3-1 or by the second image format converting portion 3-2, a request 
for reading the decoded data is requested by the first image format converting portion 
3-1 or by the second image format converting portion 3-2. In response to this reading 
request, the decoded data reading portion 22 reads from the external memory portion 12 
the first filter parameter dlO or the second filter parameter d20 and multiplexes these 
filter parameters to the multiplexed decoding data signal B2. 

It is noted that, although the reading request of these first and second filter 
parameters dlO and d20 are conducted by using the decoded data request signal Rl and 
R2, similar to the first and second decoded data, the timings of generating request 
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signals are preferably during the time of the non-display region in the vertical direction 
of the image display area, that is, during the time when it is not necessary to read the 
decoded data. In Fig, 4, the region between Tl and T3 is the non-display region in the 
image output of both first and second image format converting portions 3-1 and 3-2, 
since both the first vertical image synchronized signal Al and the second vertical image 
synchronized signal A2 are generated at T2 in phase and synchronization with each 
other. 

Here, dll, dl2, dl3, and dl4 shown in Fig. 4C are the first or second decoded data 
requested to be read by the first image format converting portion 3-1, and d21, d22, d23, 
and d24 are the first or second decoded data requested by the second image format 
converting portion 3-2. 

The above-described decoded data dl 1 to dl4 and d21 to d24 are requested to read 
at a short interval by a small amount, for example, by each 1 6 dots. In addition, the 
period of time for reading the requested decoded data of dl 1 to dl4 and d21 to d24 at 
each interval is shorter than the display time of these data, and, since the first and second 
image format converting portions 3-1 and 3-2 are provided with buffers for temporarily 
storing the inputting decoded data, these decoded data can be multiplexed on the 
multiplexing decoded data signal B2. 

Here, as shovm in Fig. 4, both the first and second vertical image synchronizing 
signals Al and A2 are generated at the time T2, and the decoded data request signals Rl 
and R2 are output based on the respective vertical image synchronizing signals Al and 
A2 from the respective image format converting portions 3-1 and 3-2. Subsequently, 
the decoded data reading portion 22 reads the first filter parameter dlO and the second 
filter parameter d20 from the external memory portion 12 and outputs the signal after 
multiplexing on the multiplex decoded data signal B2. However, if the first vertical 
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image synchronizing signal Al and the second vertical image synchronizing signal A2 
are not generated in phase synchronously with each other, it is not possible to multiplex 
within the time region from Tl to T3 as shown in Fig. 4. 

Fig. 5 is a waveform showing an example of a case in which respective filter 
parameters dlO and d20 cannot be multiplexed in the non-displaying region, because the 
first vertical image synchronizing signal Al and the second vertical image synchronizing 
signal A2 are not generated in phase synchronously with each other. As shown in Fig. 
5, the first vertical image synchronizing signal Al is generated at T2, similar to the 
timing shown in Fig. 4, and the second vertical image synchronizing signal A2 is 
generated at the time T5, which differs from the time shown in Fig. 4, and the phase is 
also different. The non-displaying region of the image output of the first image format 
conversion signal Al is in the same region of Tl to T3 as that shown in Fig. 4, and the 
second image format conversion signal A2 is generated at the time T5, which differs 
from that shown in Fig. 4. The non-displaying region of the image output of the first 
image format conversion signal Al is in the same region of Tl to T3 as that shovm in 
Fig. 4, and the non-displaying region of the image output of the second image format 
conversion signal A2 is in the region of T4 to T6, which differs from the timing shovm 
in Fig. 4. 

As shown in Fig. 5, since the non displaying regions for the first and second image 
format converting portions 3-1 and 3-2 are different, the timing to read the second filter 
parameter becomes T5, which differs from that shown in Fig. 4, Accordingly, the 
timing to read the decoded data dl 1 requested by the first image format converting 
portion 3-1 becomes the time T7 after completion of reading the second filter parameter 
d20, so that it is. not possible to read at the time T3, which is a reading time earlier than 
the time T7. As a result, the image to be output by the first image format converting 
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portion 3-1 is not prepared in time, and the first image output fails. 

However, as shown in the second embodiment, if the first vertical image 
synchronizing signal Al and the second vertical image synchronizing signal A2 can be 
generated in phase synchronous with each other, it becomes possible to multiplex the 
respective filter parameters dlO and d20 with the multiplex decoded data signal B2 
within the non displaying periods between Tl and T3, and it is possible to prevent 
failure of the first image output because the decoded data dl 1 can be read at the time T3 
which is the predetermined time to read. 

In the above first and second embodiments, the apparatus is provided with two 
image format conversion regions comprising the first image format converting portion 
3-1 and the second image format converting portion 3-2, and the apparatus may be 
provided with three or more than three image format converting portions. However, 
when the apparatus is provided with three or more than three image format converting 
portions, it is necessary to provide a combination of the image format converting portion 
and the vertical image synchronizing signal generating and synchronization adjusting 
portion such that the vertical image synchronizing signal produced by the vertical image 
synchronizing signal generating and synchronization adjusting portion is generated at the 
same phase synchronously with the vertical image synchronizing signal Al. 

It is noted in the first and second embodiments that it is preferable for all or a part 
of the coded data decoding portion to be formed on the same semiconductor integrated 
circuit substrate. 

As described above, the image decoding apparatus of the present invention is 
capable of outputting images simultaneously in different formats without failure, by 
providing a first image format conversion device and a second image format conversion 
device such that the second vertical image synchronizing signal used for the image 
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output by the second image format conversion device is synchronized with the first 
image synchronous signal used for the image output by the first image format 
conversion device. 

Furthermore, since the second vertical image synchronizing signal used for the 
image output by the second image format conversion device is synchronized with the 
first vertical image synchronizing signal used for the image output by the first image 
format conversion device, the first and second image format conversion device can be 
commonly used as the decoded data reading device for reading the image data fi-om an 
external memory device and outputting the image data as the decoded data, which results 
in preventing an increase of the size of the apparatus. 



